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(57) [Abstract] 

[Objects of the Invention] It is made to lose by making the regurgitation refrigerant gas of a compressor 
bypass and controlling the load effect at the time of a partial load in the heat pump which has a sensible-heat 
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reclaimer. 

[Elements of the Invention] It is C( ^^B by the sensible-heat reclaimer 2 ant^^B condenser 2, and liquefies, 
and a receiver 4 is covered with th^Tefrigerant gas of a compressor 1 . This liquid evaporates with a condenser 
2 through the expansion valve 5, and returns to a compressor 1. From the sensible-heat reclaimer 2 and a 
condenser 3, warm water adjusts a load effect from an evaporator 6 by making a refrigerant gas bypass by 
carrying out gang control of the bypass valves 8 and 12 for the bypass piping 7 and 1 1 with a control panel 9, 
although cold water is obtained, and temperature fluctuation of warm water and cold water decreases. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The heat pump characterized by to have prepared the 2nd bypass circuit which bypasses said 
sensible-heat reclaimer and leads a part of regurgitation refrigerant gas from said compressor to said 
condenser in the heat pump which comes to prepare the bypass circuit which makes an evaporator control and 
bypass a part of refrigerant gas through a flow control valve from said condenser, and to prepare the 2nd flow 
control valve controlled by this 2nd bypass circuit by said flow control valve being interlocked with while having 
prepared a sensible-heat reclaimer between a compressor and a condenser. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is set to the heat pump which has air conditioning and a sensible-heat 
reclaimer in a heating apparatus, and relates to the heat pump which controlled the fluctuation at the time of a 
partial load. 
[0002] 

[Description of the Prior Art] The control schematic diagram of the heat pump by which drawin g 2 has a 
sensible-heat reclaimer, and drawin g 3 are the heat cycle Fig. In drawing 1 , a compressor 1 is driven with a 
drive motor 10, it is cooled by the sensible-heat reclaimer 2, the temperature falls, it is further cooled with a 
condenser 3, it liquefies the compressed refrigerant gas, and a receiver 4 is covered with it. It expands with the 
expansion valve 5 and a pressure falls, and the refrigerant liquid with which the receiver 4 was covered 
evaporates with an evaporator 6 further, serves as a refrigerant gas, is again sucked in by the compressor 1, 
and forms a refrigerating cycle. Cold water 22 is picked out from an evaporator 6 by the sensible-heat 
reclaimer 2 and the condenser 3, and heating and air conditioning are presented with warm water 20 and 21 
from them, respectively. 

[0003] The refrigerant gas compressed with the compressor to be shown in drawin g 3 is in an overheating 
region. For this reason, by large-sized heat pump, the sensible-heat reclaimer which became independent apart 
from the condenser is installed, a refrigerant gas is cooled, and that temperature is brought close to saturation 
temperature, this — the ratio of the amount of heating and the amount of refrigeration, and the work thermal 
equivalent — COP (called a coefficient of performance or coefficient of performance) is enlarged, it is for 
improving the effectiveness of heat pump, and about 80% of the sensible heat is usually collected. 
[0004] Next, by heat pump, the refrigerant quantity of gas flow and compression ratio which are required of a 
compressor change sharply to change of an OAT as opposed to air conditioning and heating. That is, the 
amount of the refrigerant which passes along a condenser, an evaporator, and a compressor changes with a 
season and time zones sharply. 

[0005] In order to correspond to a partial load, when the multistage centrifugal compressor is being used for a 
compressor, generally a suction vane is extracted and the amount of circulation refrigerants is adjusted by the 
airflow adjusting method called a suction-vane-control method. Moreover, as shown in drawin g 2 , the bypass 
piping 7 which is open for free passage from a condenser 3 to an evaporator 6 was formed, the control-of-flow 
bypass valve 8 was formed in this piping 7, the flow rate was controlled, and the partial load was supported by 
bypassing a refrigerant gas. Automatic control of this control is usually carried out by temperature setup of a 
control panel 9. 
[0006] 

[Problem(s) to be Solved by the Invention] Although the whole quantity of compressor regurgitation gas passes 
in a sensible-heat reclaimer as usually shown in drawin g 2 , only in the by-pass rate by bypass piping, gas 
decreases in a condenser and an evaporator. For this reason, the warm water temperature generated with a 
sensible-heat reclaimer and a condenser became unstable, and there was a case where a space heating load 
was changed. The above-mentioned development is explained below using a formula. 

[0007] It sets to drawin g 3 and is the enthalpy fall of a sensible-heat reclaimer and a condenser, respectively 
deltah! and deltah2 It carries out and the amount of compressor diaphragms is made into y % for a partial load 
x%, and it is as follows supposing it secures the y % of the amounts of compressor intake by opening a bypass 
valve. 

Gross head; delta H=y-delta h1+ x-delta h2 (1) 

This value is larger than x (deltah1+deltah2), and does not balance thermally. Even if it balances, warm water 
supply temperature will change, and the partial load of heat pump is changed. 
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[0008] ^ 

[Means for Solving the Problem] IMer to solve the above-mentioned ted^Hbl problem, this invention 
balances from the circuit to a sensWe-heat reclaimer, leads a part of compressor regurgitation gas to a 
condenser, is interlocked with the bypass circuit of the refrigerant gas from a condenser to an evaporator, 
controls the flow rate of a refrigerant gas, and loses a load effect. 

[0009] Namely, while this invention prepares a sensible-heat reclaimer between a compressor and a condenser 
In the heat pump which comes to prepare the bypass circuit which makes an evaporator control and bypass a 
part of refrigerant gas through a flow control valve from said condenser The heat pump characterized by 
having prepared the 2nd bypass circuit which bypasses said sensible-heat reclaimer and leads a part of 
regurgitation refrigerant gas from said compressor to said condenser, and preparing the 2nd flow control valve 
controlled by this 2nd bypass circuit by said flow control valve being interlocked with is offered. 
[0010] 

[Function] Since this inventions are the above means, a part of compressor regurgitation gas bypasses a 
sensible-heat reclaimer from the 2nd bypass circuit, and it is led to a direct condenser, and a part of 
refrigerant gas from a condenser is bypassed from a condenser to an evaporator. Temperature fluctuation of 
the warm water which gang control of the flow rate of both the bypass circuit is carried out through the 2nd 
flow control valve and the flow control valve of the bypass circuit between a condenser and an evaporator, and 
is generated by the sensible-heat reclaimer in heat balance is absorbed. 
[0011] 

[Example] Hereafter, this invention is concretely explained based on the example shown in a drawing. Drawing 
1 is the control schematic diagram of the heat pump concerning one example of this invention. Among drawing, 
although it quotes as it is and it is explained since signs 1-10, and 20-22 are the same functions as the 
conventional thing of d rawing 2 , the part used as the description of the heat pump of this invention is a part 
shown with signs 11 and 12. 

[0012] If a whole configuration is explained, a compressor 1 will be driven with a drive motor 10, temperature 
gets down, it will be cooled by the sensible-heat reclaimer 2 and the condensation absorption 3, and a receiver 
4 will be covered [ it will liquefy as well as the conventional example of drawing 2 , and ] with the compressed 
refrigerant gas. It expands with the expansion valve 5 and a pressure gets down, and this refrigerant liquid 
evaporates with an evaporator 6, serves as a refrigerant gas, is again sucked in by the compressor 1, and 
forms the refrigerating cycle. Warm water 20 and 21 is taken out, respectively, and cold water 22 is picked out 
from an evaporator 6 by the sensible-heat reclaimer 2 and the condenser 3, and heating and air conditioning 
are presented from them. Moreover, in order to cope with a partial load, from the balance piping 7 which is 
open for free passage from a condenser 3 to an evaporator 6, a part of refrigerant gas was bypassed by 
control of the control -of-flow bypass valve 8 controlled by the control panel 9, and the partial load was 
supported. 

[0013] Although the above is the same configuration as the former, the place used as the description part of 
the heat pump of this invention is explained. A part of refrigerant gas breathed out from the compressor 1 is 
led to a condenser 3 through the control-of-flow bypass valve 12 from the bypass piping 1 1 prepared in the 
condenser 3 from the gas inflow side of the sensible-heat reclaimer 2. With the control-of-flow bypass valve 8 
installed in the conventional bypass piping 7, the control-of-flow bypass valve 12 interlocks, and automatic 
control is carried out by temperature setup of a control panel 9. 

[0014] Next, if the above-mentioned operation is explained further, a part of compressor regurgitation gas will 
bypass the sensible-heat reclaimer 2 via the bypass piping 11, and it will be led to the direct condenser 3, and 
a part of refrigerant gas will be bypassed from a condenser 3 via the bypass piping 7 as usual to an evaporator 
6. The warm water temperature fluctuation which both by-pass rates are open for free passage through the 
control-of-flow bypass valves 8 and 12 with a control panel 9, are controlled, and is generated by the 
sensible-heat reclaimer 2 in heat balance is absorbed. 

[0015] The above-mentioned operation is explained below using a formula. If above-mentioned (1)-type load is 
x % and this is divided by x; 

deltaH'= (y-delta h1 + x-delta h2)/x = (y/x), deltah1+deltah2 (2) 

When not bypassing on the other hand; 
delta H^delta h1+deltah2 (3) 

(2) Since y is always larger than x in a formula deltarOdeltaH (4) 

Therefore, the gang control of both bypass valves enables it to raise warm water output temperature. That is, 
although a reverse use of said imbalance is made and it becomes imbalance to rated temperature, thermal 
balance is secured to time of partial load necessary temperature. 
[0016] 
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[Effect of the Invention] As explain^) concretely, as mentioned above, by tl^^eat pump of this invention In 
the heat pump which a sensible-h^^^eclaimer is prepared [ heat pump ] b^^Ben a compressor and a 
condenser, and makes an evaporat^HDypass a part of refrigerant gas through a flow control valve from a 
condenser The 2nd bypass circuit which bypasses a part of regurgitation refrigerant gas from a compressor 
from the circuit to a sensible-heat reclaimer, and is led to a condenser is prepared. Since said flow control 
valve and the 2nd interlocking flow control valve are prepared in this 2nd bypass circuit and the flow of a 
refrigerant gas was controlled Fluctuation of the warm water output generated conventionally is lost, the load 
effect at the time of the partial load of this seed heat pump is lost, and improvement in the control 
characteristic can be aimed at. Moreover, by easy construction, the heat pump of this invention repairs 
established heat pump equipment easily, can apply it, and can prevent the load effect generated with 
conventional equipment by easy construction. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the control schematic diagram of the heat pump concerning one example of this invention. 
[D rawin g 2] It is the control schematic diagram of the conventional heat pump. 
[Drawing 3] It is the heat cycle Fig. of heat pump. 
[Description of Notations] 

1 Compressor 

2 Sensible-Heat Reclaimer 

3 Condenser 

6 Evaporator 

7 Bypass Piping 

8 ControI-of-Flow Bypass Valve 

9 Control Panel 

1 1 Bypass Piping 

12 Control-of-Flow Bypass Valve 
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